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E. coli DH5 pUC21-dimer
pUC21-tetramer
 





NaCl 10.0 g L
-1
K2HPO4 8.0 g L
-1
KH2PO4 4.0 g L
-1
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-1




































Production of nucleic acids as an active pharmaceutical ingredient (API) in gene 
therapy and genetic vaccination is gaining more and more importance. Non-viral 
delivery systems like plasmid DNA have become more and more desirable as they are 
the most attractive gene transfer systems for commercial products. Non-viral vectors 
own theoretically an unlimited insertion capacity. They are safety, stable, and in 
comparison with viruses relatively easier to produce. Multimeric plasmid DNA is an 
oligomer form which means more target genes just in one multimeric plasmid DNA. 
Multimeric plasmid DNA is subjected to special concern as it can improve the 
transfection and gene expression. Consequently, it is important to develop an 
economic, repeated and easy to be magnified multimetic plasmid production 
technology to meet the needs for clinic application. 
In this study the recombinant Escherichia coli DH5 was employed to produce 
plasmid pUC21-dimer and pUC21-tetramer. The medium composition for plasmid 
production was optimized, and the fermentation strategy was systematically studied to 
improve the plasmid production. The medium composition, cultivation conditions, as 
well as the stability were all studied in shake flask cultivation. The fed-batch 
cultivation was carried out in fermenter to improve the production of plasmid. 
The optimized medium composition contained per liter 5.0 g glucose, 10.0 g yeast 
extract, 10.0 g NaCl, 8.0 g K2HPO4, 4.0 g KH2PO4, 1.7 g citric acid, 1.2 g 
MgSO4·7H2O, and 1 mL trace element. Plate screening with relatively high 
concentration of ampicillin could improve the copy number and stability of plasmid in 
recombinant Escherichia coli. It was found transfer time had little influence on the 
stability of plasmid and temperature induction had no effect on the production of 
pUC21 plasmid.  
Fed-batch cultivation results showed feeding glucose at exponential phase could 















stationary phase. Among several feeding strategies, feedback control of DO has 
advantages of, for example, easy operation, quick feedback and high accuration, 
leading to a higher biomass and plasmid production. A plasmid pUC21-dimer 
concentration of 96.38 mg L
-1
 and biomass of 30.84 g L
-1
 were achieved by feedback 
control of DO. At the same feeding strategy, a plasmid pUC21-tetramer concentration 
of 112.06 mg L
-1
 and biomass of 16.44 g L
-1
 were achieved. 
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